Abstract
Introduction

40
Tumor growth, metastasis and recurrence are driven by a small sub-population of formation, and aldehyde dehydrogenase (ALDH) activity assays [6] .
50
In our previous study, we have identified the expression of the embryonic stem 51 cell-specific transcription factor SOX2 in primary cervical cancer tissues and 52 tumorspheres formed by primary cervical carcinoma cells and found that SOX2 53 functions as an oncogene in cervical carcinogenesis by promoting cell growth and 54 tumorigenicity, which was consistent with other lab's results [7, 8] . Additionally,
55
SOX2 is a key factor that controls the pluripotency, self-renewal and proliferation of 56 embryonic stem cells [9] . It has been shown that murine and human embryonic and 57 neural stem cells have high activity of SOX2 [10, 11] . An increase in the expression of 58 SOX2 has also been found in breast and glioblastoma CSC populations [12] [13] [14] In order to confirm that the transcription factor SOX2 and OCT4 were necessary 176 for the expression of SOX2, which has been confirmed in the previously report, we 177 deleted or mutated the two binding sites in the 3'UTR region of SOX2 promoter and 178 changed the location of the sites within the upstream region of the SOX2 promoter.
179
The mutation sequences (SOX2: from CATTGTA mutated to ACGGTGC and OCT4: immunofluorescence ( Fig. 2c and d) without any effect in the plasmid only containing ~-1828 region (Fig. 2e) . the NF-YA binding site (Fig. 3a) . The luciferase activity of either SOX2 or NF-YA 216 mutation in SOX2-positive cells was significantly inhibited compared with 217 pSOX2-1185-Luc reporter (Fig. 3b) . Of note the mutation in the NF-YA binding site 218 in SOX2-positive cells resulted in a decrease of transcriptional activity to the level of 219 that in SOX2-negative cells (Fig. 3b) . This suggests that CCAAT/ATTGG box 220 located -485 upstream of SOX2 promoter was indispensable for the transcription of 221 SOX2.
222
The CCAAT/ATTGG box was specifically bound by transcript factor NF-YA,
223
suggesting that NF-YA might play an important role in the maintenance of cervical
224
CSCs properties derived from SOX2 transcriptional activity. Thus, we detected the 225 expression of NF-YA in isolated SOX2-positive and -negative SiHa and C33A cells.
226
The expression level of NF-YA protein in SOX2-positive cells was higher that that in 227 SOX2-negative cells both in SiHa and C33A cells (Fig. 3c) . Fortunately,
228
tumorspheres cultured in serum-free media also showed both higher SOX2 and 229 NF-YA expression than they adherent cultured (Fig. 3c) . In order to confirm that the 230 CCAAT/ATTGG box was vital to the transcriptional activation of SOX2 by the factor 231 NF-YA, we exogenously overexpressed NF-YA in SOX2-negative SiHa and C33A 232 cells and found by western blot that SOX2 was upregulated (Fig. 3d) . OCT4 as the reduced compared with NF-YA overexpressing cells ( Fig. 4c and d 
